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VEHICLE MOUNTED STEP ASSEMBLY 

REFERENCE TO RELATED APPLICATION 
The present application claims priority to U.S. Provisional Application No. 
60/447,653, filed February 14, 2003. The identified provisional application is hereby 
incorporated by reference in its entirety. 

FIELD OF THE INVENTION 
The present invention relates generally to a vehicle mounted step assembly. 
In particular, it relates to a tow hitch mounted vehicle step assembly. 

BACKGROUND OF THE INVENTION 

Most pickup trucks and sport utility vehicles include a tailgate or end gate 
that, when opened, may be as high as approximately 30 inches above the ground upon which 
the vehicle is parked. Other vehicles have a raised chassis that makes this height even 
greater. This is height difficult to climb when getting in and out of the vehicle bed, and most 
often requires an agile human to accomplish this without undue difficulty. 

Climbing this height is an even more difficult task for a dog. Often the 
tailgate is at eye level or above for a dog, so it requires a rather large jump from the dog to 
get himself into the back of a vehicle. In addition, when the dog jumps down from the 
tailgate, it is a hard landing on the ground. 
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Getting into and out of a vehicle bed is even more difficult as the dog gets 
older. Many older dogs suffer from arthritic joints and varying levels of blindness that can 
make getting into and out of a truck bed a dangerous and painful task. In addition, if a dog is 
too small, the height of the tailgate may be too high for him to jump, thus making it the 
5 owner's job to lift the dog in and out each time. 

Hitch mounted or tailgate mounted step assemblies are well known in the art. 
Some models such as Graffy et al., U.S. Patent No. 5,732,996, and Armstrong et al., U.S. 
Patent No. 6,422,342, consist of a swinging step hanging down from the tailgate, much like a 
boat ladder. These types of steps would not work well for a dog, because the steps hang 
10 down directly below the lip of the tailgate and once a dog got his front legs onto this step, he 
would have a hard time getting his back legs onto the step to push his way up. For a step to 
be useful for a dog, it really needs to be of a sufficient size that the dog could sit on it. That 
is not the case for either of these inventions. 

Another step assembly is disclosed in Peacock, U.S. Patent No. 4,757,876. 
15 This device is essentially a stepladder that attaches directly to the tailgate and folds down to 
the ground. This type of step would also not work well for a dog because it is too nearly 
vertical and the steps are too small to accommodate a large dog's feet. Again, a dog needs a 
rather large step that he can get all four feet onto in order to jump onto a tailgate. 

Cannara et al, U.S. Patent No. 6,145,865, and Ludwick, U.S. Patent No. 
20 5,738,362, each disclose a rotating step for a trailer hitch. The step rotates from a stepping 
position that is behind the trailer hitch to a storage position that is substantially under the 
trailer hitch. Positioning the step under the trailer hitch when not in use reduces the vehicle's 
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ground clearance and enhances the potential of damage to the rotating step caused by the 
rotating step contacting the ground as the vehicle is moved. 

Debo, U.S. Patent Nos. 6,237,927 and 6,474,668, each disclose a step that is 
particularly suited for use with a pick-up. The step is mounted to the vehicle frame and 
5 includes a shaft that permits the step to slide from a position close to the vehicle for use with 
the tailgate up to a position farther away from the vehicle for use with the tailgate down. 

Schlicht, U.S. Patent No. 6,511,086, describes a foldable step for a trailer 
hitch. The foldable step is movable between a lowered position and a raised position. The 
step is maintained in the raised position by a clip. 
10 There are also several patents that disclose hitch mounted cargo carriers. 

Sadler, U.S. Patent No. 5,881,937, describes a support frame that attaches to a trailer hitch. 
The support frame includes a telescoping shaft that enables the support frame to be moved 
away from the back of the vehicle to permit opening of a rear access hatch on the vehicle. 

Belinky et al., U.S. Patent Nos. 6,179,184 and 6,202,909, each disclose a 
15 trailer hitch mounted cargo carrier having a platform that is removably attached to a drawbar. 

Lipscomb, U.S. Patent No. 6,095,387, discusses a collapsible multi-purpose 
carrier that attaches to a trailer hitch. Collapsing the multi-purpose carrier significantly 
reduces the area needed to store the multi-purpose carrier. 

As a result of the failings of the conventional art, there is a need for a step 
20 assembly that substantially solves the problems related to dog use innately present with 
conventional step assemblies. There is a need to provide for a vehicle step assembly that 
functions to provide a stable, sturdy, suitably sized step that is designed with the needs of 
dogs in mind. 
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SUMMARY OF THE INVENTION 

The present invention is directed to a vehicle mounted step assembly for use 
with trailer hitch. The vehicle mounted step assembly includes a platform, a main shaft, a 
pivot mount and a pivot arm locking bracket. 

The platform has a top plate and central member attached thereto. The main 
shaft is slidable with respect to the central member between a first configuration and a 
second configuration. 

The pivot mount has a first end and a second end. The first end is adapted for 
attachment to a trailer hitch having a square hitch receiver. The second end is pivotally 
mounted to an end of the main shaft that is opposite the central member. The main shaft is 
pivotable with respect to the pivot mount between a lowered position and a raised position. 

The pivot arm locking bracket is attached to the pivot mount proximate the 
second end. The pivot arm at least partially extends around the main shaft when the main 
shaft is in the raised position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a vehicle mounted step assembly according to 
an embodiment of the present invention in a lowered position. 

Fig. 2 is a perspective view of the vehicle mounted step assembly in a raised 

position. 

Fig. 3 is a perspective view of the vehicle mounted step assembly in a first 

configuration. 
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Fig. 4 is a perspective view of the vehicle mounted step assembly in a second 

configuration. 

Fig. 5 is a side view of an alternative embodiment of the vehicle mounted step 

assembly. 

5 Fig. 6 is a perspective view of an alternative embodiment of the vehicle 

mounted step assembly with a bicycle rack attached thereto. 

Fig. 7 is a top view of a cargo carrier attached to the vehicle mounted step 

assembly. 

Fig. 8 is a side view of the cargo carrier attached to the vehicle mounted step 

10 assembly. 

Fig. 9 is a side view of the vehicle mounted step assembly attached to the 
vehicle in the first configuration and in the lowered position. 

Fig. 10 is a side view of the vehicle mounted step assembly attached to the 
vehicle in the second configuration showing movement between the lowered position and the 
1 5 raised position. 

Fig. 1 1 is a side view of the vehicle mounted step assembly attached to a 
vehicle in the second configuration and in the lowered position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 The present invention is a vehicle mounted step assembly as illustrated at 10 

in the Figures. The vehicle mounted step assembly 10 is particularly suited for use with a 
standard receiver hitch that is found on many vehicles. The vehicle mounted step assembly 
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10 generally includes a platform portion 12 that is pivotally mounted with respect to a tongue 
portion 14. 

The vehicle mounted step assembly 10 is pivotable between a lowered use 
position (Fig. 1) and a raised storage position (Fig. 2). The vehicle mounted step assembly 
5 10 is also movable between a first configuration (Fig. 3) that is particularly suited for use 
with sport utility or similar vehicles to a second configuration (Fig. 4) that is particularly 
suited for use with pick-ups. 

Forming the vehicle mounted step assembly 10 as described herein preferably 
provides the vehicle mounted step assembly 10 with a capacity of at least 500 pounds. The 
10 structure of the vehicle mounted step assembly 10 thereby enables the vehicle mounted step 
assembly 10 to not only be used by pets but also by persons who are carrying heavy objects 
into and out of the vehicle bed. The vehicle mounted step assembly 10 thereby enhances the 
ability for persons and dogs to get into and out of the vehicle bed. 

The platform portion 12 generally includes a top plate 20 that is attached to a 
15 frame 22. The top plate 20 preferably has a rectangular shape with a length and a width of 
between about 18 inches and 24 inches to provide a surface area of at least 300 square inches. 
The top plate 20 is preferably fabricated from a metallic material that is coated to enhance 
traction. One preferred coating material is a textured powder coating. 

The frame 22 preferably extends around an outer edge of the top plate 20. 
20 The wall profile, wall thickness and tubing diameter of the frame 22 are selected based upon 
the intended capacity of the vehicle mounted step assembly 10. For most applications, the 
frame 22 preferably has a circular profile and a diameter of between 1 inch and 2 inches. 
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The frame 22 also preferably includes a central member 24 that extends across 
the top plate 20, as most clearly illustrated in Figs. 3-4. The central member 24 preferably 
has a substantially square profile and includes a plurality of holes 26 that extend through 
each side thereof. The holes 26 are preferably arranged in a first set of holes and a second set 
of holes. 

The tongue portion 14 generally includes a main shaft 30 and a pivot mount 
32. The main shaft 30 is selected with a profile that is approximately the same as the central 
member 24 and an outer height and width that are slightly smaller than an inner height and 
width of the central member 24. This configuration permits the main shaft 30 to slide at least 
partially inside of the central member 24. 

The main shaft 30 includes holes (not shown) that are arranged to either be 
aligned with the first set of holes in the central member 24 or the second set of holes in the 
central member 24 for moving the vehicle mounted step assembly 10 between the first 
configuration and the second configuration. 

An end of the main shaft 30 that is opposite the platform portion 12 has a hole 
(not shown) formed therein for attaching the main shaft 30 to the pivot mount 32, as is 
described in more detail below. 

The main shaft 30 is maintained in either the first configuration or the second 
configuration by extending screws 34 through the holes in the central member 24 and the 
main shaft 30 and then attaching nuts 36 to the screws 34. 

Similar to the central member 24, the pivot mount 32 has a profile that is 
similar to the main shaft 30 and a height and width that are slightly larger than the height and 
width of the main shaft 30. 



Attorney Docket No. 100L55US02 

The pivot mount 32 has a first end 40 and a second end 42. Side walls 44 of 
the pivot mount 32 each have a pivot aperture 46 formed therein. An upper wall 48 of the 
pivot mount 32 has an upper opening 50 formed therein that extends from the first end 40 to 
proximate the pivot aperture 46. A lower wall 52 of the pivot mount 32 has a lower opening 
54 formed therein proximate the pivot aperture 46. 

A pivot arm mounting bracket 60 is attached to the upper wall 48 proximate 
the pivot aperture 46. The pivot arm mounting bracket 60 preferably extends around three 
sides of the main shaft 30 when the vehicle mounted step assembly 10 is in the raised 
position. 

The pivot arm mounting bracket 60 preferably has a pair of apertures 62 
formed therein. The apertures 62 are aligned with apertures (not shown) on the main shaft 30 
when the vehicle mounted step assembly 10 is in the raised position so that a clip 64 may be 
extended therethrough to maintain the vehicle mounted step assembly 10 in the raised 
position. 

As an alternative to using the clip 64, sides of the pivot arm mounting bracket 
60 may frictionally engage sides of the main shaft 30 to maintain the vehicle mounted step 
assembly 10 in the raised position. In this configuration, the pivot arm mounting bracket 60 
is fabricated from a slightly resilient material. 

A person of ordinary skill in the art will appreciate that it is also possible to 
use a handle that is biased towards the pivot mount 32 such that the handle engages a slot or 
opening on the pivot mount 32 to maintain the platform portion 12 in the raised position. 
Urging the handle away from the pivot mount 32 enables the platform portion 12 to pivot 
from the raised position to the lowered position. 



8 



Attorney Docket No. 1001.55US02 

In yet another configuration, the vehicle mounted step assembly 10 is 
maintained in the raised position by a spring 70 that extends between the main shaft 30 and 
the pivot mount 32, as illustrated in Fig. 5. The size and length of the spring 70 is selected 
based upon the weight of the platform portion 12 to maintain the vehicle mounted step 
5 assembly 10 in the raised position until a force is applied to urge the vehicle mounted step 
assembly 10 to the lowered position. 

The spring 70 is preferably oriented in an over center configuration so that the 
spring 70 does not automatically cause the vehicle mounted step assembly 10 to move from 
the lowered position to the raised position without a force being applied to the vehicle 

1 0 mounted step assembly 1 0. 

In another embodiment of the present invention, the vehicle mounted step 
assembly 10 includes a bicycle rack 80 attached to a lower surface of the platform portion 12, 
as illustrated in Fig. 6. The bicycle rack 80 preferably includes two sections 82 that are 
mounted to the frame 22 to pivot between a storage position and a use position. 

15 In yet another embodiment of the present invention, a cargo carrier 90 is 

attached to the vehicle mounted step assembly 10, as illustrated in Figs. 7 and 8. The cargo 
carrier 90 provides an upper surface that is preferably at least twice as large as the surface 
area provided by the top plate 20. The cargo carrier 90 preferably has a length of between 
about 48 inches and 60 inches and a width of about 24 inches. 

20 The cargo carrier 90 is preferably fabricated in two sections 92 that are 

substantially mirror images of each other. The cargo carrier 90 generally includes a frame 94 
and a top plate 96. The frame 94 preferably extends around an outer edge of the top plate 96. 
The width of the frame 94 is selected to be slightly larger than a width of the top plate 96 to 
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prevent the cargo carrier 90 from moving forward and backward with respect to the vehicle 
mounted step assembly 10. 

A cross bar 98 extends across frame 94. The cross bar 98 thereby prevents 
lateral movement of the cargo carrier 90 with respect to the vehicle mounted step assembly 
10. 

The cargo carrier 90 also preferably includes two angle pieces 100 mounted to 
a lower surface to extend between the frame 94 and the cross bar 98. The angle pieces 100 
prevent vertical movement of the cargo carrier 90 with respect to the vehicle mounted step 
assembly 10. 

The cargo carrier 90 may include slots or apertures 102 to facilitate mounting 
side or back rails (not shown) to the cargo carrier 90. 

The two sections 92 are preferably mounted together by extending a pin (not 
shown) through a lower surface thereof. The pin facilitates readily attaching and detaching 
the cargo carrier 90 to the vehicle mounted step assembly 10. 

In operation, the main shaft 30 is moved with respect to the central member 
24 to either the first configuration for sport utility vehicles or the second configuration for 
pick-ups and then fastened using the screws 34 and nuts 36. 

The vehicle mounted step assembly 10 is attached to a vehicle by means of a 
receiver hitch 90. The second end 42 of the pivot mount 32 is extended into the receiver 
hitch 90 and then locked into place using a receiver hitch pin 92. 

The first configuration, which is illustrated in Fig. 9, thereby positions the 
platform portion 12 sufficiently close to a vehicle bed of the sport utility vehicle so that the 
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vehicle mounted step assembly 10 can provide an intermediate height between the vehicle 
bed and the ground surface to facilitate moving objects into and out of the vehicle bed. 

Once the vehicle mounted step assembly 10 is attached to the vehicle, it may 
be moved from the raised position to the lowered position by removing the clip 64 and then 
5 urging the platform portion 12 to a substantially horizontal orientation, as illustrated in Fig. 
10. The weight of the platform portion 12 is typically sufficient to maintain the platform 
portion 12 in the lowered position. 

Figs. 10 and 11 also illustrate the vehicle mounted step assembly 10 in the 
second configuration that is particularly suited for use with pick-ups that have a tailgate 94, 
10 which pivots to a lowered position to facilitate access to the vehicle bed. By using the 
vehicle mounted step assembly 10 in the second configuration, the platform portion 12 is 
moved away from the tongue portion 14 so that a significant portion of the platform portion 
12 is not underneath the tailgate. 

It is contemplated that features disclosed in this application, as well as those 
15 described in the above applications incorporated by reference, can be mixed and matched to 
suit particular circumstances. Various other modifications and changes will be apparent to 
those of ordinary skill. 
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